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COMPLETE SPECIFICATION. 

Improvements relating to Stereoscopic Range Finders, 



I, Otto Kurt Kolb, of British Optical & 
Precision Engineers Limited, 8 Shepherds 
Bush Road, Hammersmith, London,. W.6, a 
British Subject, do hereby declare the inven- 

5 tion, (a communication from abroad from 
Hendeik db Lang, Gorechtkade 103a. 
Groningen, Holland, of Dutch nationality,) 
for which I pray that a patent may be granted 
to me, and the method by which it is to be 

1 1) performed, to be particularly described in and 
by the following statement : — 

This invention relates to improvements in 
range finders utilising a method for finding 
the range of an object in which the object is 
15 observed directly with both eyes and hence 
stereoscopically and the invention is particu- 
larly, although not exclusively, useful in 
conjunction with photographic and television 
cameras. 

20 The basic principle of stereoscopic range 
finding consists of the simultaneous binocular 
observation of an object and of the apparently 
superimposed virtual images of indicating 
marks carried by the range finding instru- 
25 ment and the object of the present invention 
is to provide apparatus utilising this principle 
in a simpler and more convenient manner 
than heretofore. 

According to the invention, this apparatus 
30 consists of a body housing two semi-trans- 
parent concave mirrors having their optical 
axes parallel and fixed at approximately 
interpupillar distance., two separate indicat- 
ing marks mounted for displacement in 
35 unison along — or substantially so — paths 
symmetrically disposed with respect to an 
axis positioned equidistantly between the 
optical axes of the mirrors and directed 
towards that axis and also towards the 
40 mirrors permitting both virtual images of the 
indicating marks to appear to superimpose 
on the object whose range is to be measured, 
and a scale associated with the indicating 
mark displacement means calibrated from 
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the amount of displacement of said indicating 45 
marks to give the range. 

The invention will now be described with 
reference to the accompanying drawing, in 

W *Fig. 1 illustrates the principle of the 50 

apparatus of the invention ; 

Fig. 2 illustrates constructional details of 

a preferred form of stereoscopic range finder 

according to the invention ; and 
Fig. 3 illustrates details of an alternative 55 

form of focusing adjustment. 

Referring now to Fig. 1, an observer s left 

and right eyes are indicated at LE and RE 

respectively and can observe through concave 
semi-transparent mirrors LI and L2 an 60 
object V, of which the range or distance has 
to be measured. The mirrors are mounted 
in a fixed position with respect to each other 
and such that their respective optical axes 
A— A and B— -B are parallel and the distance 65 
between them equal to the normal inter- 
pupillaT distance of approximately 63 mm., 
the line C— C representing an axis positioned 
equidistantly between the axes A—A and 
3 B and passing through the object V 70 

under observation- . 

Ihe two mirrors conveniently consist oi 
concave glass supports which are given semi- 
reflecting coatings 2, applied m known 
manner, the reflecting surfaces being towards 7o 
tho observer's eyes and having focal points 
at Fl and F2 located on their respective 

axes A — A and B — B. 

If separate indicating marks are located 
at each of the focal points Fl arid F2 5 each 80 
concave mirror will form a virtual image at 
infinity of the mark located at its focal point. 

If however, the marks at the focal points 
Fl and F2 are moved away from the observer 
and in unison along paths Fl— VI and 85 
Y2—V2, shown in broken lines, and sym- 
metrically disposed with respect to the axis 
C— -C and direoted towards that axis and also 
towards the mirrors, the images of the marks 
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formed by the mirrors will merge into one 
and move towards the observer along the 
axis C — C and thus can be readily made to 
appear to superimpose on the object whose 
5 range is to be measured. In practice, the 
paths Fl— VI and F2— -V2 can be approxi- 
mated (as shown in full lines) by circles 
having their centres close to * the. outside 
edges of the mirrors and indicated on Fig. 1 

10 as at the points PI and P2. 

As the coatings 2 on the mirror supports 
LI and L2 are semi-transparent and con- 
veniently do not cover the whole of their 
supports the observer can readily see the 

15 object V which is under observation with 
both eyes and by bringing the images of the 
marks not only into coincidence with each 
other but also with the object 4, the distance 
to the object V can be calculated by the 

20 amount of displacement of the actual marks 
and this can be indicated on a scale calibrated 
to give the range. 

Fig. 2 illustrates constructional details of 
a preferred form of stereoscopic range finder 

25. according to the invention utilising the 
principle described above with reference to 
Fig. 1. 

In Fig. 2 the body of the range finder is 
indicated at 1 and this body carries two 

30 identical semi-transparent concave mirrors 
LI and L2. The two mirrors are rigidly 
mounted at a .fixed distance between their 
parallel optical axes equal to the normal inter- 
pupillar distance of approximately 63 inm. 

35 The mirrors consist of concave glass supports 
having semi-transparent reflecting coatings 2 
applied in known manner with the reflecting 
surfaces towards the observer's eyes. The 
coatings 2 conveniently cover only a limi ted 

40 area of each glass support and desirably 
rather more extensively towards the centre 
of the range finder in order adequately to 
cover the area through which the observer 
sees the object under observation whilst 

45 permitting the uncovered areas of the glass 
supports to give an unrestricted view of the 
general scene. 

Indicating marks Ml, M2 conveniently in 
the form of identical transparent arrowheads 

50 formed on otherwise opaque plates are 
initially located at each of the focal points 
Fl and F2 of the mirrors or, in practice, even 
closer to the observer.- 
The marks Ml and M2 are fixed on the legs 

55 of T-shaped levers 3 and 4, the said levers 
being pivotally and respectively mounted at 
points PI and P2 on the range finder such 
that movement of the levers 3 and 4 towards 
■ and away from the mirrors causes the marks 

00 Ml and M2 to be displaced in unison along 
patlis substantially identical with those 
shown in full lines at Fl— VI and F2— V2 
in Fig. 1. 

The levers 3 and 4 are loaded by springs 5 
65 and 6 respectively so that a flat end 7 on the 



lever 3 is urged against a fulcrum point 8 on 
the lever 4 and so that a flat end 9 of the 
lever 4 is urged against the tip of an adjusting 
screw 10, the adjusting screw 10 having a 
control knob 11 carrying a scale 12 calibrated 7(> 
in accordance with the amount of displace- 
ment of the marks Ml and M2 to give 
the distance of the object under measure- 
ment when read in conjunction with an index 
point 16. 75 

In the operation of the range finder the 
observer looks with the left eye LE through 
an eye piece 13 and with the right eye RE 
through an eye piece 14 and, when the two 
marks Ml and M2 are both at the respective 80 
focal points Fl and F2, the observer will see 
at infinity two virtual images of the marks 
Ml and M2, these images being formed by the 
mirrors. Upon rotation of the control knob 

11 the two levers 3 and 4 will be moved «S5 
towards the mirrors and the marks Ml and 

M2 will consequently be displaced along 
paths substantially corresponding to Fl — VI 
and F2-— V2 in full lines in Fig. 1 so that 
the two images of the marks Ml and M2, of 90 
which the left eye LE observes the image of 
Ml and the right eye RE the image of M2, 
will appear to coincide into a single virtual 
image. Due to the transparency of the glass 
mirror supports and the semi-transparency 95 
of the coatings 2, thereon, the observer will 
also be able to see the object whose distance 
has to be measured and by suitable rotation 
of the control knob 1 1 can adjust the marks 
Ml and M2 until their merged images appear 100 
to superimpose on the said object, the scale 

12 on the control knob 11 being suitably 
calibrated to give the range of the object 
under observation. 

The construction shown in Fig. 2 is such 105 
that the instrument does not" need to be 
adjusted to the different interpupillar dis- 
tances of between, approximately, 53 mm. 
to 73 mm. of different observers. 

It will be appreciated that variations in . 110 
the construction of the range finder may be 
made vrithin the scope of the invention. For 
example, and- as illustrated by Fig. 3, the 
adjusting screw 10 may be replaced by a cam 
15 for moving the levers 3 and 4 upon rota- 115 
tion of the control knob 11 and it will be 
readily appreciated that the controls can be 
coupled to the focusing means of a taking 
lens in a photographic or television camera in 
which latter connexion the stereoscopic range 120 
finder will be most advantageous in keeping 
a moving object in constant focus by the 
simple operation of its controls. 

What I claim is : — 

1. A range finder for finding the range 125 
of an object in which the object is observed 
directly with both eyes, consisting of a body 
housing two semi-transparent concave mir- 
rors having their optical axes parallel and 
fixed at approximately interpupillar dis- 130 
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tance, two separate indicating marks mounted 
for displacement in unison along— or sub- 
stantially along — paths symmetrically dis- 
posed with respect to an axis positioned 
5 cquidistantly between the optical axes of the 
mirrors and directed towards that axis and 
also towards the mirrors permitting both 
virtual images of the indicating marks to 
appear to superimpose on the object whose 
10 range is to be measured, and a scale associated 
with the indicating mark displacement means 
calibrated from the amount of displacement 
of said indicating marks to give the range. 

2. A stereoscopic range finder as claimed 
15 in Claim 1, in which the indicating marks are 

mounted on levers pivoted at one end. 

3. A stereoscopic range finder as claimed 
in Claim 2, in which the levers are spring 
loaded and their free ends urged into contact 

20 with each other and with adjusting means 
actuated by a control knob. 

4. A stereoscopic range finder as claimed 
in Claim 3, in which the adjusting means 
comprise a screw connected to the control 

25 knob. 

5. A stereoscopic range finder as claimed 
in Claim 3, in which the adjusting means 



comprise a cam integral with the control 
knob. 

6. A stereoscopic range finder as claimed 30 
in any of Claims 3, 4 or 5, in which the said 
control knob carries a scale calibrated to give 
the range. 

7. A stereoscopic range finder as claimed 

in any of the preceding claims, in which the 35 
mirrors consist of identical concave glass 
supports having a semi-transparent reflecting 
coating covering only a limited area of each 
support. 

8. A stereoscopic range finder as claimed 40 
in any of the preceding claims, in which the 
indicating marks are identical transparent 
arrowheads formed on otherwise opaque 
plates. 

9. A stereoscopic range finder as claimed 45 
in any of the preceding claims., when coupled 

to the focusing means of a photographic or 
television camera. 

10. A stereoscopic range finder substanti- 
ally as heroinbefore described with reference 50 
to, and as shown in, Pig. 2 of the accom- 
panying drawing. 



O. K. KOLB. 
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' SHEET j/iJs drawing is a reproduction of 
the Original on a reduced scale. 




